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CDC group DF-3 (Dysgonic Fermenter 3) is a fastidious 
Gram-negative rod of uncertain taxonomic classifica- 
tion. It has been infrequently associated with human 
pathology, mainly causing diarrhea in immunocom- 
promised patients [l]. We report a case of extraintestinal 
isolation of this microorganism from a liver transplant 
recipient. 
A 60-year-old male was hospitalized with 4 days of 
fever up to 39OC, asthenia and jaundice. He underwent 
liver transplantation 5 years ago due to chronic hepatitis 
C virus (HCV) infection. After the diagnosis of acute 
obstructive cholangitis was established, external biliary 
drainage was implemented, and imipenem and vanco- 
mycin were started. Both blood and biliary fluid cultures 
grew Citrobacterjeundii and Morganella morganii. On day 
17 post-hospitalization, he underwent surgical recon- 
struction of a hepatic-jejunal anastomosis and extraction 
of several small gallstones. O n  day 23 post-hospitaliza- 
tion, antimicrobial therapy was discontinued. Low- 
grade fever (<38"C) persisted and control cultures taken 
from the biliary drainage on days 25 and 35 grew 
Pseudomonas aeruginosa and another microorganism that 
could only be recovered from the anaerobic media 
because of the overgrowth of I? aeruginosa. After the 
external drainage was removed, fever disappeared and 
the patient was discharged. 
Subcultures from the anaerobic media showed that 
the microorganism grew in aerobic, micro-aerophilic 
and anaerobic conditions after 48 h of incubation, and 
was hardly visible after overnight incubation. Colonies 
were whitish-grey, non-hemolytic, smooth and entire, 
measuring approximately 2 mm in diameter. They 
had a noticeable and characteristic strawberry-like 
odor. A Gram-stained smear revealed Gram-negative, 
small, regular-shaped rods. The strain failed to grow 
on McConkey and Mueller-Hinton agars, and the 
acidification of triple sugar iron agar was faint and slow. 
Identification using both API 20E and API 20NE 
systems (BioMkrieux, Marcy L'Etoile, France) was 
inconclusive with the API computer database, but 
following the criteria proposed by Weyant et a1 [2] 
the organism could be presumptively identified as 
a DF-3 bacterium. Gas-liquid chromatography con- 
firmed that our strain belonged to the C D C  group 
DF-3 (biochemical and chromatographic data are sum- 
marized in Table 1). 
Table 1 Biochemical characteristics of our isolate 
Oxidase - Acid production from: 
Catalase - Glucose + 
Motility - Rhamnose + 
Nitrate - Sucrose + 
Indole - Melobiose + 
Esculin + Amylose + 
ONPG + Arabinose + 
Urease - Xylose + 
- Mannitol - HzS 
- Inositol - VP 
- Sorbitol - Citrate 
Gelatinase - CFA" composition: 
Lysine - a-C15:0, i-C14:O 
Ornithine - i-3-OH-cl6:O 
Arginine - C16:O 
~~ ~ 
"CFA, cellular fatty acid 
Antibiotic susceptibility determinations with the 
disk diffusion test (on sheep blood agar) and broth 
microdilution (with H T M  medium) showed resistance 
to all p-lactams (including third-generation cephalo- 
sporins, monobactams and carbapenems, aminoglyco- 
sides, quinolones, erythromycin, and vancomycin). 
The bacterium was susceptible to clindamycin, rifampin, 
chloramphenicol and trimethoprim-sulfamethoxazole. 
fi-Lactamase detection with nitrocefin disks was strongly 
positive. 
Dysgonic fermenters are Gram-negative fastidious 
rods of potential clinical significance, classified by the 
Centers for Disease Control (CDC) in different groups. 
Former DF-1 and DF-2 groups (now included in the 
genus Capnocytophaga) and the most recently classified 
DF-3 and DF-3-like groups can be differentiated by 
their acid production from xylose and sucrose and on 
the basis of their cellular fatty acid composition [3-51 
(Table 2). 
DF-3 microorganisms are particularly resistant to 
antimicrobials, and almost uniform resistance has been 
described to aminoglycosides, quinolones and all 6- 
lactams, except for imipenem, which showed variable 
activity [6,7]. In our case both imipenem and mero- 
penem showed MICs >32 mg/L by E-test (AB 
Biodisk, Solna, Sweden) in blood agar. We were not 
able to find data regarding p-lactamase activity of other 
isolates in the cases preciously reported; however, ours 
clearly showed 8-lactamase production. Studies on this 
p-lactamase are currently in progress. 
DF-3 isolates are usually susceptible to chloram- 
phenicol and trimethoprim-sulfamethoxazole, and 
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Table 2 Differences among DF groups 
DF-1 DF-2 DF-3 DF-3-like 
+ 
+ 
Oxidase - 
Catalase - 
Sucrose + 
CFA” composition i-C15:O i-C5:O 
- 
Xylose - - 
i-3-OH-Cl7:O i-3-OH-Cl7:O 
- 
- 
+ 
+ 
a-C15:O 
i-C14:O 
- 
- 
- 
- 
a-C 15:0 
i-C15:O 
’CFA, cellular fatty acid. 
Table 3 Reported cases of DF-3 isolation 
~ ~ ~ 
Age/ Other Spenfic 
Case Sex Underlying msease Sample rmcroorgatllsm treatment Outcome Ref. 
1 69/F 
2 24/M 
3 21/F 
4 35/M 
5 44/F 
6 62/F 
7 48/M 
8 63/F 
9 71/M 
10 5/M 
11 6O/F 
12 21/M 
13 15/F 
14 81/F 
15 38/F 
16 31/F 
17 43/M 
18 43/M 
19 59/F 
20 42/M 
21 45/M 
22 49/M 
23 58/F 
24 27/M 
25 7O/F 
26 60/M 
CVH 
ALL 
IDDM 
CVH 
Angioimmunoblastic 
lymphadenopathy 
Lymphoma 
Lymphoma 
Breast cancer 
Colon cancer 
AIDS 
Breast cancer 
Ewing’s sarcoma 
Sarcoma 
Anal and rectal fistulae 
Asthma (steroids) 
Colitis (steroids) 
Colon cancer, Hodgkm’s 
AIDS 
Diabetes, CRF 
HIV, colitis 
Cirrhosis, vasculitis 
HIV, splenectomy 
CVH 
HIV, chronic 
neutropenia 
Aortic surgery 
Liver transplant 
Stool 
Blood 
Abscess 
Stool 
Stool 
Stool 
Stool 
Stool 
Stool 
Stool 
Stool 
Stool 
Stool 
Urine 
Stool 
Stool 
Stool 
Stool 
Stool 
Stool 
Stool 
Stool 
Stool 
Stool 
Decubitus 
ulcer 
Bile 
No 
No 
Citrobacterfreundii 
No 
No 
No 
No 
No 
No 
No 
No 
Clostridium dficile 
Clostridium d@cile 
Escherichia coli 
No 
No 
No 
No 
No 
Elastocystis horninis 
No 
No 
No 
No 
Enterococcus faecalis 
Acinetobacter sp. 
Pseudomonas aemginosa 
Tetracycline 
Co-trimoxazole 
No 
Tetracycline 
No 
No 
No 
Tetracycline 
No 
No 
Doxycycline 
No 
No 
Sulfonamide 
Clindamycin 
Clindamycin 
No 
No 
No 
Tetracycline 
No 
No 
Tetracycline 
Clindamycin 
Co-trimoxazole 
No 
Cure 
D N R  
Cure 
Cure 
Slow cure 
Unknown 
Unknown 
Cure 
Cure 
Cure 
Improvement 
Cure 
Cure 
Cure 
Cure 
Improvement 
Improvement 
Improvement 
Cure 
Improvement 
D N R  
Asymptomatic 
Cure 
Cure 
Cure 
(diarrhea) 
Cure 
8 
10 
11 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
12 
7 
7 
7 
7 
7 
7 
7 
7 
9 
9 
13 
Ours 
CVH, common variable hypogammaglobulinemia; ALL, acute lymphocytic leukemia; IDDM, insulin-dependent diabetes mellitus; CRF, 
chronic renal failure; DNR, death not related. 
most of them are susceptible to tetracycline and 
clindamycin. 
DF-3 has recently been associated with human 
disease, mainly chronic diarrhea [6-91. We were able 
to find 10 cases of diarrhea purportedly caused by DF- 
3. However, when a systematic search was performed 
in stool samples, DF-3 was present in 1.1-2.3% of all 
the specimens, but was considered to be a cause of 
diarrhea in less than half of them [6,7]. The extra- 
intestinal presence of DF-3 is even more uncommon, 
and has been reported as being responsible for cases of 
bactererma [ 101, soft tissue infection [ 1 1,131 and urinary 
tract infection [12] (Table 3). As in our case, almost all 
previously reported cases were immunocompromised 
patients who had received recent antimicrobial therapy. 
The fact that extraintestinal isolates were mostly poly- 
microbial usually makes it difficult to establish the real 
pathogenic role ofDF-3 in these infections. In our case, 
although the patient did not receive any specific anti- 
microbial treatment for both isolates, it was finally 
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necessary to remove the biliary external drainage to 
enable complete recovery from his symptoms. 
Microbiologists should be aware of the existence of 
this fastidious microorganism and its potential patho- 
genic role, especially when it is isolated from immuno- 
compromised patients. 
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Nasopharyngeal carriage of drug-resistant Streptococcus 
pneumoniae among children in Oman 
Clin Microbiol Infect 1998; 4: 346-349 
Since the late 1970s, penicillin-resistant pneumococci 
(PRP) have become prevalent worldwide, and pneumo- 
coccal strains with decreased sensitivity to benzyl- 
penicillin, as well as other antimicrobial agents, have 
been reported from many countries [l-31. High 
carriage rates of PRP in the community have been 
shown to result in an increased incidence of clinical 
infection [4], and healthy children have been found to 
be an important reservoir [5,6], as they often harbor 
pneumococci in their upper respiratory tracts. Oman 
has a population of 2 135 900, about half of whom are 
under 15 years of age. Children under 5 years represent 
15.7% of the population [7]. With such a large child 
population, high pneumococcal carriage rates can result 
in a very high incidence of pneumococcal infections. 
As there are no data on the prevalence of drug-resistant 
pneumococci (DRP) in Oman, we carried out this 
survey in order to determine the nasopharyngeal 
carriage rate of Streptococcus pneumoniae among children 
and the prevalence of D R P  in this country. 
Children who were attending the pediatric referral 
clinic at the Royal Hospital, Muscat, during the period 
from October 1996 to January 1997 were studied. 
Consent was obtained from the participants’ parents or 
guardians. For detection of carriers, nasopharyngeal 
material was collected on calcium alginate swabs on 
flexible aluminum shafts. Swabs were inoculated onto 
blood agar plates, which were incubated at 36OC in 
5-10% COz for 24 h. a-Hemolytic colonies inhibited 
by optochin (inhibition zone extending radially for at 
least 5 rnm from the edge of the disk) were identified 
as S. pneumoniae [8]. All 108 strains were tested for 
sensitivity to benzylpenicfin, and the first 80 isolates 
